Inventory of Supplemental Information
The sequences alignment of MST4 (A) and MO25 (B) from indicated species were 7 performed with ClustalW2 (Goujon et al., 2010; Larkin et al., 2007) and ESPript (Gouet et al., 1999) . The secondary structure is shown according to human MST4-MO25 complex structure. All the residues in the interface of MST4 and MO25 are highly conserved and marked with asterisks. Residue Y134 in αE helix of MST4 contacts with residues Q76, C77 and D78 near αC helix through hydrogen bond and ion pair. 
Supplemental Experimental Procedures

Cloning, Protein Expression, and Purification
Human MST4 (amino acids 18-297, D162A) and MO25 (amino acids 11-334) were cloned into vector HT-pET-28a, which was modified from pET-28a (Novagen) and had an N-terminal 6 × His tag followed by a TEV protease site. The recombinant plasmids were transformed into E.coli BL21(DE3) competent cells for expression. Cells were grown in Terrific Broth (TB) medium to A 600 = 1.0 at 37 °C, and then 0.5 mM isopropyl β-D-1-thiogalactopyranoside (IPTG) was added to induce protein expression at 18 °C.
After 15 h, cells were harvested by centrifugation using 5,000 g for 15 min at 4 °C.
Cells were resuspended in lysis buffer containing 20 mM Hepes pH 7.5, 500 mM NaCl, 5% glycerol, 20 mM imidazole, 1 mM DTT and 1 mM PMSF and then broken by a High Pressure Homogenizer (JNBIO). The debris was removed by centrifugation for 40 min at 20,000g at 4 °C. The supernatant was mixed with Ni Sepharose (GE healthcare) for 1 h, and then the beads were washed with lysis buffer without PMSF. The proteins were eluted with 300 mM imidazole in lysis buffer. The sample was desalted to 20 mM Hepes pH 7.5, 250 mM NaCl, 5% glycerol, 1 mM DTT, 10 mM imidazole. The 6 × His-fused MO25 was digested with TEV protease and the 6 × His-fused MST4 was treated with TEV protease and lambda phosphatase. Then 6 × His tag, TEV protease and lambda phosphatase were removed using Ni Sepharose again. The proteins were concentrated using a 10 kDa cutoff Amicon Ultra-15 (Millipore) and then applied to a Diffraction data were collected on beamline BL17U at Shanghai Synchrotron Radiation Facility (SSRF) of China and processed using HKL2000 (Otwinowski and Minor, 1997) . The structure of MST4-MO25 complex was resolved by molecular replacement with program PHASER in the CCP4 package using MST4 (PDB ID: 3GGF) and MO25 (PDB ID: 1UPL) as search models (CCP4, 1994; McCoy et al., 2007) . A solution with one MST4 and one MO25 in the asymmetry unit was found. The structure was refined using REFMAC5, and model building was performed in Coot 18 (Emsley et al., 2010; Murshudov et al., 2011) .
Protein Purification for Interaction Analysis and Kinase Assay
For interaction analysis experiment, wild-type and mutants of MO25 and MST4 were cloned into vector HT-pET-28a. The recombinant plasmids were transformed into E.coli BL21(DE3) CodonPlus competent cells for expression. The proteins were purified as above. The proteins were concentrated using a 10 kDa cutoff Amicon Ultra-15 (Millipore) and run HiLoad 16/60 Superdex 200 prep grade (GE Healthcare).
Circular Dichroism Spectroscopy
Far-ultraviolet circular dichroism (CD) spectra were recorded using a Jasco-715 spectropolarimeter. Protein samples were analyzed at a concentration of 2 μM in 10 mM Hepes pH 7.5, 100 mM NaCl, 1 mM DTT at 20 °C. Data were collected from 190-250 nm.
Interaction Analysis Using Octet Red 96
Interaction analysis was performed using an Octet Red 96 instrument (ForteBio) (Ekiert et al., 2011) 
Confocal Microscopy
HEK293T cells were cultured on the coverslips and then transfected with indicated constructs encoding CFP-tagged MO25 or/and YFP-tagged MST4. Cells were cultured in DMEM medium supplied with 10% FBS for 48 h. Cells were fixed by PBS (phosphate-buffered saline) supplemented with 4% paraformaldehyde for 20 min at room temperature. Cells were then stained for the nucleus using 10 μg/ml DAPI in PBS for 10min, and then further washed by PBS three times. Coverslips were collected, placed with the surface of the cells down-forward on the glass slides and sealed with oil for confocal analysis (Leica LAS SP5 confocal microscope).
Immunoprecipitation
HEK293T cells were transiently transfected with constructs encoding Myc-tagged 20 MO25 or/and Flag-tagged MST4 for 48 h. All the following steps were performed at 4 °C. Cells were harvested and washed three times using PBS, and centrifuged at 500 g for 5 min. Then the pelleted cells were suspended in lysis buffer of RIPA (50 mM Tris pH 7.5, 150 mM NaCl, 10% glycerol, 0.1% Triton X-100, 0.5 mg/ml BSA and protease inhibitor cocktail), and lysed by rotating for 30 min. The lysate was centrifuged at 14,000 g for 30 min, and the supernatants were incubated with anti-Myc or anti-Flag antibody and protein A/G agarose beads (Santa Cruz) overnight. The immune complexes were washed three times with lysis buffer, then subjected to SDS-PAGE, and analyzed by western blot.
In Vitro Kinase Assay
The activity of recombinant MST4 and its mutants were assayed by using myelin basic membranes. The membranes were washed in phosphoric acid for 3 times, and the incorporated radioactivity was measured by scintillation counting (Beckman LS6500).
One unit (U) of protein kinase activity is that amount that catalyzes the incorporation of 1 nmol phosphate into MBP in 1 min (Hastie et al., 2006) .
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Flow Cytometry
HEK293T cells were seeded into 6-well plates and then transfected with constructs encoding Myc-tagged MO25 or/and Flag-tagged MST4. After 24h, cells were trypsinized and suspended in 10% FCS medium, and then centrifuged at 1,000 rpm for 5 min. Pellet were suspended in PBS, fixed with ethanol and incubated on ice for 15 min. After centrifuged at 1,500 rpm for 5 min, the pellet were incubated with 50 μg/ml propidium iodide (PI) in PBS with 0.2 mg/ml RNase A and 0.1% Triton X-100, and analyzed by flow cytometer.
TUNEL Assay
HEK293T cells were seeded into 6-well plates and grown in Dulbecco's modified Eagle's medium supplemented with 10% fetal bovine serum for 24 h, and transfected with constructs encoding Myc-tagged MO25 or/and Flag-tagged MST4. Apoptosis was determined by TUNEL assay using an in situ cell death detection kit (Roche Applied Science). Cells were fixed and assayed for TUNEL activity, a measure of caspase-dependent DNA fragmentation typically produced in apoptotic cells. Nuclei were stained red by PI.
